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Effect of Prevention Measures on Incidence
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To assess the impact of preventive measures by the food industry, we ana-
lyzed food monitoring data as well as trends in the incidence of listeriosis
estimated through three independent sources: the National Reference Cen-
ter of Listeriosis; a laboratory-based active surveillance network; and two
consecutive nationwide surveys of public hospital laboratories. From 1987
to 1997, the incidence of listeriosis decreased by an estimated 68%. A sub-
stantial reduction in the proportion of Listeria monocytogenes-contaminated
products was observed at the retail level. The temporal relationship
between prevention measures by the food industry, reduction in L. monocy-
togenes -contaminated foodstuffs, and reduction in listeriosis incidence sug-
gests a causal relationship and indicates that a substantial part of the
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reduction in illness is related to prevention efforts.

Although rare, invasive listeriosis is an infection of pub-
lic health concern because of its severity, with a case-fatality
rate evaluated at 20%-30%, the possible sequelae, and its
potential to cause epidemics. In 1981, the investigation of an
outbreak of listeriosis in Canada demonstrated for the first
time that human listeriosis could be caused by transmission
of Listeria monocytogenes through contaminated foods, in
this case coleslaw (1). However, it was not until 1985,
prompted by the outbreak of listeriosis in California linked
to inadequately pasteurized soft cheese, that L. monocytoge-
nes became a major concern of the food industry. In the
United States, as a first step, the Food and Drug Adminis-
tration began monitoring dairy products for L. monocytoge-
nes. This monitoring was later expanded to include ready-to-
eat foods such as cold meat and poultry products, seafood,
and salads; strict zero-tolerance guidelines for L. monocyto-
genes in ready-to-eat foods were enforced (2).

In France, the first control measures for L. monocytoge-
nes, including microbiologic monitoring of unprocessed and
finished products, were implemented in 1986 in plants pro-
ducing cheese for exportation to the United States (3). When
a soft cheese was shown to be the cause of a large outbreak
that occurred in Switzerland from 1983 to 1987, French
authorities enforced prevention efforts to eliminate sources
of contamination by L. monocytogenes in all cheese produc-
tion plants beginning in 1988 (4). In 1992, Listeria control
measures were extended to include plants producing ready-
to-eat meat and meat products (5). In 1992, the investigation
of a large outbreak (279 cases) identified pork tongue in jelly
as the main vehicle of transmission and showed that cross-
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contamination of other ready-to-eat meat products,
especially those sold at the delicatessen counter, amplified
transmission (6). As a result, hygiene measures at the retail
level and particularly at delicatessen counters were rein-
forced (7,8). This 1992 outbreak prompted the Ministry of
Health to issue recommendations through the public media
to immunocompromised patients, the elderly, and pregnant
women to avoid certain foods, encouraging them to consult a
physician in case of symptoms suggestive of listeriosis.

Finally, in 1993, L. monocytogenes control measures
were extended to include all foods potentially contaminated
with L. monocytogenes (9). These control measures included
microbiologic monitoring of food products and, if L. monocy-
togenes were isolated, investigation, increased sanitation,
and plant clean-up. Foods were considered to be potentially
contaminated with L. monocytogenes if they were either raw
and did not undergo a listericidal process (such as cooking)
before being eaten, or if they were pasteurized foods that
could be contaminated during handling and that have char-
acteristics favorable to the growth of Listeria (e.g., pH, water
content, and salt concentration within certain ranges). For
some products (food for infants and toddlers, canned food) a
zero-tolerance policy was enforced. For dairy, meat, and fish
products, the standard is to have no contamination, but <100
CFU L. monocytogenes/g at the end of the product’s shelf life
can be tolerated under certain circumstances.

In the same period, the dairy corporation and meat pro-
cessing association produced video training programs to help
managers improve food hygiene understanding by educating
their employees. Several guidelines were published, in 1991
and 1992 for the dairy industry and in 1994 for the meat
product industry. Guidelines to introduce Hazard Analysis
and Monitoring of Critical Control Points (HACCP) in manu-
facturing plants were promulgated in 1992 by the meat and
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dairy industry, and software was developed to help
managers implement this method in their plants.

We analyze trends in the incidence of listeriosis to
assess the impact of the measures described.

Material and Methods

Case Surveillance

Data on the incidence of human listeriosis in mainland
France were obtained from three independent sources. The
first source was the National Reference Center (NRC) of list-
eriosis, to which microbiology laboratories voluntarily send
human isolates of L. monocytogenes. The NRC was the
Microbiology Laboratory of the Medical Faculty in Nantes
from 1982 to 1992; since 1993, the Institut Pasteur in Paris
has performed this function. For patients identified by the
NRC in 1997, information on pregnancy status and underly-
ing medical conditions was obtained by contacting the
attending physician (10).

The second source was two surveys carried out among
public hospital laboratories to estimate listeriosis incidence in
France in 1987 and 1988 (11,12). In France, general hospitals
that provide primary care are distinguished from regional
hospitals, usually university teaching hospitals, which pro-
vide primary as well as secondary care. With the rare excep-
tions of a few specialized university hospitals, all general and
regional/university hospitals have neonatal or pediatric de-
partments or both, as well as an obstetric department.

In the retrospective surveys, all laboratories of general
and regional/university hospitals were asked to complete
case reports for all patients from whom L. monocytogenes
had been isolated in the year of the survey. Information was
collected on the site of isolation of the strain and age and sex
of the patient. In 1987, information on pregnancy status and
underlying disease, as well as clinical outcome of listeriosis,
was also recorded. For each year, the total number of cases
in France was estimated by dividing the number of cases
reported by the participating hospitals by the proportion of
beds represented by these hospitals (number of beds in par-
ticipating hospitals/total number of beds in all public hospi-
tals in France).

The third source was a surveillance network of laborato-
ries of general and regional/university hospitals called EPI-
BAC, which has been operational since 1987 (13).
Participating laboratories complete monthly report forms
indicating all cases of bacteremia or meningitis with an iso-
late of L. monocytogenes, Streptococcus pneumoniae, Haemo-
philus influenzae, Neisseria meningitidis, or Streptococcus
groups A and B. For each case, the type of isolate and the
date of birth and sex of the patient are recorded. Until 1991,
a case was defined as an isolate. Therefore, a patient with
isolates from both blood and cerebrospinal fluid (CSF) was
reported on two separate forms as a case of bacteremia and a
case of meningitis. Since 1991, cases of listeriosis are
reported on a single form, and for each case it is noted
whether the isolate was recovered from blood or CSF. Conse-
quently, for the period 1987-1997, we cannot analyze trends
in incidence from the total number of cases, since the num-
ber of cases before 1991 would be overestimated. Therefore,
we analyzed trends in incidence from 1987 to 1997 sepa-
rately from the total number of blood isolates (whether or
not associated with an isolate from CSF) and from the total
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number of CSF isolates (whether or not associated with an
isolate from blood).

For each year, the total number of cases of listeriosis in
France was estimated by dividing the number of cases
reported by the participating hospitals by the proportion of
hospital admissions in medicine departments (all nonsurgi-
cal departments) represented by these hospitals (number of
admissions in medicine departments of participating hospi-
tals/total number of admissions in medicine departments in
public hospitals in France).

Case Definition for Surveillance

In the NRC and in the two surveys of hospital laborato-
ries, a case of listeriosis was defined as isolation of L. mono-
cytogenes from a normally sterile site or, in the case of a
newborn <7 days of age, from any site. The EPIBAC network,
which used a more restricted case definition, reported only
invasive cases with an isolate of L. monocytogenes from blood
or CSF. Patients with blood or CSF isolates represent
approximately 80% of all cases identified by laboratory sur-
veys and the NRC. Pregnancy-associated cases were defined
by the isolation of L. monocytogenes from a pregnant woman
or her fetus or newborn infant within the first 30 days of life.
A mother-infant pair (even in the case of twins) was counted
as a single case. A predisposing condition was defined as one
for which an increased risk of listeriosis had been demon-
strated in a previous study (14; manuscript in preparation).
These conditions included malignancies, chronic hemodialy-
sis, hepatic or renal failure, diabetes, HIVV/AIDS, corticother-
apy, chemotherapy, and organ transplantation.

Sensitivity of Data Sources

The number of laboratories sending isolates to the NRC
increased over time. In 1986, comparison with the number of
cases identified by a survey among hospital laboratories esti-
mated this proportion at <33% of the isolates (15). For 1997,
the sensitivity for case-detection by EPIBAC and NRC was
evaluated by the capture-recapture method (16). A total of
225 cases with L. monocytogenenes isolated from blood or
CSF were identified by one or both systems: 148 by EPIBAC,
190 by NRC, and 113 by both systems. The sensitivity for
detecting cases of bacteremia or meningitis was estimated at
76% (95% confidence interval [CI] 72-81) for NRC and 59%
(95% CI 56-63) for EPIBAC. The annual incidence of inva-
sive listeriosis in 1997 was thus estimated for NRC by divid-
ing the number of identified cases by 76%.

Food Monitoring

In France, two ministries are responsible for monitoring
foods for L. monocytogenes. The Ministry of Agriculture is
responsible for monitoring at the production level. In addi-
tion to inspecting sanitary conditions in processing plants,
its officers test foods bacteriologically at different phases of
production and review results of microbiologic surveillance
carried out by the producer. Until 1998, results of these tests
were not available for analysis, since the data remained at
the local level.

The Ministry of Economy (Consumers Affairs
Directorate) conducts 2-year surveys to determine the
proportion and level of contamination of foodstuffs consid-
ered to be at risk for L. monocytogenes contamination and to
evaluate the impact of preventive efforts on the frequency of
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contamination of these foodstuffs.
The results of these surveys are 800
available from 1993 on (17,18). The
surveys focus on foods considered
to be at risk for L. monocytogenes 700
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gories according to whether the
product is pasteurized; soft or hard,;
ripened or fresh; made of cow, goat,
or sheep milk; or blue veined or
white mold. In the 1993-94 and 1995-96 surveys, products
from 27 subcategories of ready-to-eat foods were sampled at
the retail level so that the distribution of the subcategories
was similar in both surveys. For these ready-to-eat products,
we compared the proportion of samples within the four cate-
gories of foods that was contaminated in the periods 1993-
1994 and 1995-1996.

Statistical Analysis

Incidence data were calculated by using the census data
estimates from Institut National de la Statistique et des
Etudes Economiques (19). For 1987 and 1997, the distribu-
tion by category of the identified patients with information
on pregnancy status and medical conditions was applied to
the total estimated annual incidence to obtain category-spe-
cific incidence rates. Changes in incidence by category were
evaluated by comparing the category-specific incidence rate
in 1987, as estimated by the 1987 hospital laboratory survey,
with the category-specific estimated incidence rate in 1997,
based on the number of isolates received by NRC.

Since the 1987 survey used a different approach from
the 1997 study, we also analyzed the proportional reduction
in number of cases by category, from the subset of hospitals
that reported cases in both 1997 and 1987. Proportions were
compared by chi-square test with Yates correction or Fisher
exact test, as appropriate.

Results
Incidence of Listeriosis (Figure)

EPIBAC

From 1987 to 1993 and from 1994 to 1997, participating
hospitals represented 35% and 60%, respectively, of public
hospital admissions in medicine departments in France. Par-
ticipation of regional/university hospitals was slightly but
consistently higher than that of the general hospitals: in
EPIBAC hospitals, 42% of hospital admissions were in uni-
versity/regional hospitals; the figure for the whole country is
37.5%. The number of admissions in pediatric departments
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Figure. Annual incidence of Listeria monocytogenes bacteremia estimated by the EPIBAC laboratory
network, number of isolates received by the National Reference Center, and year of implementation
of preventive measures, France, 1987-1997.

divided by the number of admissions in all medicine depart-
ments (all nonsurgical) was consistently the same (14%) in
EPIBAC hospitals and in all hospitals in France.

Using data from the EPIBAC network, we found the
annual estimated incidence of bacteremia and meningitis
due to L. monocytogenes declined substantially, from 12.3
cases for bacteremia and 3.4 cases of meningitis per million
population in 1987 to 3.5 cases of bacteremia and 0.9 cases
for meningitis per million population in 1997, a reduction of
72% and 73%, respectively. The incidence decreased slightly
from 1987 to 1989, showed a clear decrease in 1990, and con-
tinued to diminish until 1997, with the exception of 1992,
when a large outbreak involving 279 cases occurred in
France.

The annual number of cases identified by NRC
decreased by 33% from 366 (6.3 cases/million) in 1987 to 242
(4.1 cases per million) in 1997. The trend is similar to that in
EPIBAC: a decrease was observed in 1990, followed by a
peak in 1992, and then a decrease after 1993. The number of
cases identified by the NRC in 1994-1995 was similar to the
number identified in 1988-1989, whereas the incidence esti-
mated by EPIBAC shows a 54% reduction over this period.

Hospital Laboratory Surveys

Overall, the hospitals participating in the hospital sur-
veys represented 71% (1987) and 74% (1988) of all public
hospitals beds in France. The participation of regional/uni-
versity hospitals was higher than that of general hospitals:
in 1987 and 1988, the participating regional/university hos-
pitals represented 77% and 83%, respectively, of the
regional/university hospital beds in France; the participat-
ing general hospitals represented 67% and 70%, respec-
tively, of the general hospital beds in France. The proportion
of pregnancy-associated cases was similar in regional/uni-
versity hospitals (53%) and general hospitals (49%).

Through these surveys, the incidence of listeriosis was
estimated in 1987 at 16.7 and in 1988 at 14.9 cases/million
population. The surveys show a decrease in incidence of 11%
from 1987 to 1988, slightly higher than the 6% decrease
observed by EPIBAC over the same period.
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Table 1. Incidence and proportion of listeriosis cases by category of patient in 1987 and 1997, France

Cases estimated per 1,000,000

population Percent change % of cases
Patient categories 19872 1997P % 19872 1997°
Pregnancy-associated 8.5 1.3 -84 51 24
<65 years of age with no predisposing condition 1.7 0.3 -82 10 6
>65 years of age without predisposing condition 1.3 0.5 -62 8 9
Presence of predisposing condition 5.3 3.3 -37 31 61
Total 16.7 5.4 -68 100 100

2Hospital laboratory survey.
National Reference Center

Table 2. Number of listeriosis cases by category of patient in 1987 and 1997, France: comparison of results from the total data set of two surveys

and from a subset of hospitals reporting cases in both surveys

All hospitals

Subset of hospitals reporting cases in 1987
and 1997

Cases identified

Cases identified

19872 1997 © Percent 19872 1997° Percent change
Patient category change®
Pregnancy-associated 336 58 -83 166 25 -85
No predisposing condition; <65 years of age 66 13 -80 36 6 -84
Predisposing condition; >65 years of age 51 22 -57 19 8 -58
Predisposing condition 208 148 -29 112 85 -24
Total 661 241 -64 333 124 -63

8Hospital laboratory survey.
National Reference Center.

“The percent change in number of cases has been calculated instead of the percent change in incidence, to facilitate comparison w ith the figures from the subset
of hospitals. As a result, the figures on percent change are slightly lower than those in Table 1, which take into account the increase in the French population

during the 10-year period.

Incidence by Category of Patient

The decrease in incidence was most prominent among
pregnant women (84%) and persons <65 years of age without
predisposing conditions (82%) (Table 1). The decrease was
less marked among elderly subjects (>65 years of age) with-
out predisposing condition (62%) and much lower among
persons with a predisposing condition (37%). Analysis of the
subset of hospitals that participated in both the 1987 and the
1997 study yielded very similar results as the analysis of the
total data set (Table 2). As a result, the relative importance
of different categories of patients changed drastically. In
1987, 51% of the cases were pregnancy associated, but in
1997 this category represented 24% (Table 1). Patients with
a predisposing condition represented only 31% of all cases in
1987 but accounted for 61% of all cases in 1997.

Food Monitoring

In 1993-94 and in 1995-96, a total of 5,809 and 6,147
ready-to-eat products were sampled, respectively. Overall,
meat products (10.8%) and seafood-fish products (10.4%)
were contaminated more frequently than dairy products
(4.7%) and prepared salads (4.5%). However, dairy products
were more frequently contaminated at higher doses than
other products: 1.8% of dairy products were found to be con-
taminated with >100 CFU/g, compared with 0.3%, 0.5%, and
1.1% for salads, seafood/fish products, and meat products,
respectively (Table 3).
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During 1993-94 and 1995-96, we observed a decrease in
the proportion of contaminated products that was greater for
products contaminated with >100 CFU/g (38%) than for
products contaminated with <100 CFU/g (10%) (Table 4).
The decrease in the proportion of products with contamina-
tion >100 CFU/g was 56% for dairy products and 41% for
meat products. Foods with levels of contamination <100
CFU/g decreased by 33% for prepared salads and 23% for
meat products, but no substantial change was observed for
dairy products and seafood-fish products.

Discussion

The results indicate that the incidence of invasive dis-
ease by L. monocytogenes decreased substantially from 1987
through 1997. The reduction in incidence was 72% when
estimated through the EPIBAC network and 68% when esti-
mated by comparing incidence rates from the 1987 hospital
laboratory survey and the NRC in 1997. Since the 1987 sur-
vey used a different approach from the 1997 study, the dif-
ference in sensitivity of the two approaches may have
resulted in or contributed to the reduction observed. How-
ever, analysis of the subset of hospitals that participated in
both the 1987 and 1997 studies provided comparable data
and yielded results very similar to those of the analysis of
the total data set. The number of cases identified through
the public hospital laboratory surveys also decreased from
1987 to 1988, consistent with the trend observed by the
EPIBAC network.
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Table 3. Proportion of ready-to-eat foods contaminated with Listeria monocytogenes (Lm), by food category, France, 1993-1996

Ready-to-eat meat products

Dairy products

Prepared salads

Seafood-fish products

Number of samples 3,283 3,541 3,166 1,966
% of food contaminated by Lm

<100 CFU/g? 9.7 2.9 4.2 9.7

>100 CFU/g 11 1.8 0.3 0.5

Total 10.8 4.7 45 10.4

8L evels of contamination <100 CFU/g but greater than zero.

Table 4. Pro§)(iréi§é1 of ready-to-eat foods contaminated with Listeria monocytogenes (Lm) by food category, level of contamination, and period,

France, 199

1993-94 1995-96 Percent change (%) p?
Ready-to-eat meat products
Number of samples 1,533 1,750
% of food contaminated by Lm
<100 CFU/gb 11 8.5 -23 0.02
>100 CFU/g 1.6 0.7 -56 0.03
Total 12.6 9.2 -28 0.003
Dairy products
Number of samples 1,695 1,846
% of food contaminated by Lm
<100 CFU/gP 3.2 2.7 -16 ns
>100 CFU/g 2.2 1.3 -41 0.03
Total 5.4 4 -26 0.03
Prepared salads
Number of samples 1,740 1,426
% of food contaminated by Lm
<100 CFU/gb 4.9 3.3 -33 0.02
>100 CFU/g 0.3 0.3 0 ns
Total 5.2 3.6 -31 0.02
Seafood—fish products
Number of samples 841 1,125
% of food contaminated by Lm
<100 CFU/gb 9.3 11.4 +22 ns
>100 CFU/g 0.7 0.5 -29 ns
Total 10 10.3 +18 ns
Total no. of samples 5,809 6,147
% of food contaminated by Lm
<100 CFU/gP 6.6 5.9 -10 ns
>100 CFU/g 1.3 0.8 -38 0.007
Total 7.9 6.7 -16 0.008
aChi-square test with Yates correction or Fisher exact test.
BLevels of contamination <100 CFU/g but greater than zero.
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Data on the incidence by category of patient clearly indi-
cate that the largest reduction in incidence occurred in preg-
nant women and previously healthy adults <65 years of age.
A similar observation was made in the United States from
1989 to 1993, where an overall reduction in incidence of 44%
was observed (51% in pregnancy-associated cases and 37% in
patients >50 years of age), and in England and Wales, where
the proportion of pregnancy-associated cases declined from
31%-48% between 1983 and 1989 to 8%-26% between 1990
and 1996 (2,20).

During the period that the decrease in incidence was
observed, prevention measures have been progressively
introduced by the food industry. Food monitoring data
strongly suggest that these measures have successfully
reduced the distribution of L. monocytogenes-contaminated
ready-to-eat foodstuffs. The temporal relationship between
the preventive measures, the reduction in L. monocytogenes-
contaminated foodstuffs, and the decrease in incidence sup-
ports a causal relationship. A similar temporal association of
reduction in incidence with implementation of prevention
measures was observed in the U.S. study (2). The incidence
of listeriosis per million population, much higher in 1986 in
France (14.7) than in the United States (7.3), was similar in
1997 (France 5.4; USA 4.8) (21-23). Thus, the reduction in
rate from 1986 to 1997 was much greater in France.

Dietary recommendations for immunocompromised
patients and pregnant women to avoid certain foods may
have contributed to the decline in incidence. However, sev-
eral findings suggest that this contribution is unlikely to
have been substantial. First, although dietary recommenda-
tions were targeted only at immunocompromised persons,
the elderly, and pregnant women—never at previously
healthy adults <65 years old—an 83% reduction in incidence
was observed in this category. In addition, incidence began
to decline in the period 1987 to 1992, when prevention mea-
sures at the production level were the only steps taken to
prevent listeriosis in France.

Food monitoring data indicate that the reduction in L.
monocytogenes-contaminated products was greatest for more
heavily contaminated products, with an overall decrease of
38% for products contaminated at >100 CFU/g, compared
with 10% for products contaminated at <100 CFU/g. The
findings that the decrease in contaminated products was
most pronounced for the more heavily contaminated prod-
ucts and that the reduction in incidence was most important
among previously healthy adults and pregnancy-associated
cases support the hypothesis that these two groups need to
be exposed to a higher infectious dose for invasive illness to
develop, as demonstrated by dose-response curves (24). This
hypothesis is consistent with the finding that, in several out-
breaks in France linked to a highly contaminated food, previ-
ously healthy adults and pregnancy-associated cases
represent a far larger proportion of cases than among spo-
radic cases of listeriosis (25,26).

In summary, in France, the incidence of invasive disease
due to L. monocytogenes decreased by an estimated 68%
from 1987 to 1997. The decrease started during 1987-1992,
when measures by the food industry were the only steps
taken in France to prevent listeriosis. The decrease in inci-
dence was particularly important in previously healthy
adults, not included in dietary recommendations. These find-
ings suggest that a substantial part of the decrease in illness
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due to L. monocytogenes is related to control measures
implemented at the food production level.

Dr. Goulet is an epidemiologist in the Department of Infectious
Diseases at the Institut de Veille Sanitaire in France. She coordi-
nates the surveillance and investigation of outbreaks of human list-
eriosis in France and has studied the epidemiology of human
listeriosis since 1984.
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	At-risk areas
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	Larval breeding sitesa
	Vector density and capacityb
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	Year
	Total no. of malaria cases
	No. of cases in
	at-risk regionsa
	No. of cases in at-risk regions and favora- ble season
	Total no. of game- tocyte carrie rs
	No. of gameto- cyte carriers in at-risk areas and season
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	25
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	Yeara
	Location (ref)
	N
	Population
	Trichomonas
	prevalence (%)
	Diagnostic method(s)
	New York (18)
	213
	Incarcerated
	47
	culture
	St. Louis (19)
	143
	HIV clinic
	11
	wet mount
	4 cities (20)
	1,285
	HIV infected and high risk
	11
	wet mount
	New York (23)
	1,404
	Inner city
	20
	not provided
	Baltimore (24)
	279
	STD clinic
	26
	culture
	New York (37)
	677
	HIV and community clinics
	22
	culture
	Southeastern city (21)
	650
	Adolescent health clinics
	3
	culture
	5 cities (27)
	13,816
	Antepartum women
	13
	culture
	New York (22)
	372
	Inner city
	27
	culture
	New York (25)
	1,401
	OB/GYN clinics
	20
	culture
	Baltimore (26)
	3,005
	Cancer screening
	25
	wet mount
	Denver (36)
	5,681b
	STD clinic
	11
	wet mount
	Birmingham (28)
	818
	STD clinic
	21
	wet mount
	San Francisco (29)
	171
	Adolescent clinic
	11
	wet mount/PAPc
	Baltimore (30)
	115
	Pregnant adolescents
	34
	culture
	Seattle (31)
	80
	Juvenile detention
	48
	wet mount
	Providence (32)
	500
	Student health center
	3
	culture
	Storrs (33)
	383
	GYN clinic
	19
	wet mount/PAP
	Oregon (34)
	338
	State school/adolescents
	35
	Gram stain
	Philadelphia (35)
	27,392
	Cancer screening
	16
	PAP
	City (ref)
	Overall Tricho- monas preva- lence (%)
	Tricho- monas prevalence in blacks
	Tricho- monas prevalence in non- blacks
	ORa
	47
	51
	35
	1.6
	11
	28
	9
	3.7
	13
	23
	6
	4.4
	16
	30
	11
	3.6
	27
	population 92% black
	20
	population 83% black
	26
	population 96% black
	20
	population 90% black
	25
	population 100% black
	21
	population 89% black
	3
	population 87% black
	City (ref)
	Trichomonas
	(%)
	Chlamydia
	(%)
	Gonorrhea (%)
	New York (18)
	51
	9
	5
	New York (22)
	27
	7
	2
	New York (23)
	20
	15
	no data
	Baltimore (24)
	26
	21
	14
	New York (37)
	22
	6
	1
	San Francisco (29)
	28
	25
	no data
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	Healthy Nova
	Scotians (%)
	N = 511
	Ambulatory
	pneumonia (%)
	N = 121
	CAP requiring
	hospitalization (%)
	N = 255
	0.19
	1.6
	0.7
	0
	0
	0.39
	0.39
	1.6
	0.7
	0.39
	0
	4.3
	0.1
	0
	0.39
	1.36
	0
	1.56
	0.39
	1.6
	0.7
	0
	0
	0.7
	0.97
	1.6
	0.39
	0
	1.6
	2.35
	0
	0
	2.35
	0
	0.82
	0
	Age
	Sex
	Temp
	Symptoms
	LOS
	WBC
	Antibiotics
	Comments
	Antibody
	titer
	Co-
	pathogens
	93
	M
	38.3
	nausea,
	myalgia,
	shortness
	of breath,
	nonproductive
	cough,
	chest pain
	8
	18.2
	erythromycin;
	cefuroxime
	admitted
	from a
	nursing
	home,
	sustained a
	non q wave
	myocardial
	infarction
	IgG
	1:400
	and
	1:400
	None
	87
	F
	39.0
	nonproductive
	cough,
	chills
	11
	8.7
	erythromycin;
	cefuroxime
	IgG 0
	and
	1:100
	None
	54
	M
	38.4
	abdominal
	pain, nonproductive
	cough,
	myalgia,
	chest pain
	17
	2.2
	erythromycin;
	ceftazidime,
	ribavirin
	bone marrow
	transplant;
	required
	intensive
	care unit
	treatment
	IgM 25
	and 0;
	IgG 200
	and
	1:400
	RSV
	63
	M
	36.8
	shortness
	of breath,
	chills
	10
	20.8
	erythromycin,
	cefuroxime
	IgM
	1:200
	and
	1:200
	Strepto-coccus
	pneumoniae



	Absence of High-Level Vancomycin Resistance in Enterococci Isolated from Meat-Processing Facilities
	Peter W. Bodnaruk, Patrick J. Krakar, and R. Bruce Tompkin
	ConAgra Refrigerated Prepared Foods, Downers Grove, Illinois, USA
	1. Robredo B, Singh KV, Baquero F, Murray BE, Torres C. From vanA Enterococccus hirae to vanA Ent...
	2. Edwards DD. Enterococci attract attention of concerned microbiologists. ASM News 2000;66:540-5.
	3. Klein G, Pack A, Reuter G. Antibiotic resistance patterns of enterococci and occurrence of van...
	4. Wegener HC, Aarestrup FM, Jensen LB, Hammerum AM, Bager F. Use of antimicrobial growth promote...
	5. Padiglione A, Grabsch E, Olden D, Hellard M, Sinclair M, Fairley C, et al. Fecal colonization ...
	6. Robredo B, Singh KV, Baquero F, Murray BE, Torres C. Vancomycin-resistant enterococci isolated...
	7. Van Den Braak N, van Belkum A, van Keulen M, Vliegenthart J, Verbrugh HA, Endtz HP. Molecular ...
	8. Knudtson LM, Hartman PA. Antibiotic resistance among enterococcal isolates from environmental ...
	9. Coque TM, Tomayko JF, Ricke SC, Okhyusen PC, Murray BE. Vancomycin-resistant enterococci from ...
	10. Thal LA, Chow JW, Mahayni R, Bonilla H, Perri MB, Donabedian SA, et al. Characterization of a...
	11. Davies R, Roberts TA. Antimicrobial susceptibility on enterococci recovered from commercial s...



	Community-Acquired Acinetobacter radioresistens Bacteremia in an HIV-Positive Patient
	Paolo Visca,*† Andrea Petrucca,‡ Patrizia De Mori,† Anna Festa,† Evangelo Boumis,† Andrea Antinor...
	*Università di Roma Tre, Rome, Italy; †Istituto Nazionale di Malattie Infettive “Lazzaro Spallanz...
	1. Schreckenberger PC, von Graevenitz A. Acinetobacter, Achromobacter, Alcaligenes, Moraxella, Me...
	2. Ibrahim A, Gerner-Smidt P, Liesack W. Phylogenetic relationship of the twenty-one DNA groups o...
	3. Bergogne-Bérézin E, Towner KJ. Acinetobacter spp. as nosocomial pathogens: microbiological, cl...
	4. Forster DH, Daschner FD. Acinetobacter species as nosocomial pathogens. Eur J Clin Microbiol I...
	5. Berlau J, Aucken H, Malnick H, Pitt TL. Distribution of Acinetobacter species on skin of healt...
	6. NNIS System. National nosocomial surveillance (NNIS) system report, data summary from October ...
	7. Seifert H, Strate A, Schulze A, Pulverer G. Bacteremia due to Acinetobacter species other than...
	8. Tilley PAG, Roberts FJ. Bacteremia with Acinetobacter species: risk factors and prognosis in d...
	9. Seifert H, Strate A, Pulverer G. Nosocomial bacteremia due to Acinetobacter baumannii: clinica...
	10. Cisneros JM, Reyes MJ, Pachòn J, Becerril B, Caballero FJ, Garcìa-Garmendìa JL, et al. Bacter...
	11. Bert F, Lambert-Zechovsky N. Sinusitis in mechanically ventilated patients and its role in th...
	12. Goodhart GL, Abrutyn E, Watson R, Root RK, Egert J. Community-acquired Acinetobacter calcoace...
	Helix 6 variable region
	Helix 18 variable region
	GGAAGGUUGCUUCGGUAACUGACCUA
	GCUCUCUUAGUUAAUACCUAAGAUG
	GGGAAGGUAGCUUGCUACCGGACCUA
	CCUACUUUAGUUAAUACCUAGAGAU
	AGAGAGGUAGCUUGCUACUGAUCUUA
	GCUACUUUAGUUAAUACCUAGAGAU
	GGAAGGGUACCUUGCUACCUAACCUA
	GCUACUCUAGUUAAUACCUAGAGAU
	AGAUGAGGUGCUUGCACCUUAUCUUA
	GCUACUGAGACUAAUACUCUUGGAU
	GGUGAUGUAGCUUGCUACAUUACCUA
	GCUACCUAGACUAAUACUCUAGGAU
	GGAGAGGUAGCUUGCUACCUAACCUA
	GCUACUUGGAUUAAUACUCUAGGAU
	GGAGAGGUAGCUUGCUACAUAACCUA
	GCUACCGAGAUUAAUACUCUUGGAU
	GGAAGNGUAGCUUGCUACAUAACCUA
	GCUACCGAGAUUAAUACUCUUGGAU
	GGGAGAUUGCUUCGCUAAUUGACCUA
	GCUCUUUUGGUUAAUACCCAAGAUG
	GGGAGAUUGCUUCGGUAACUGACCUA
	CCUCUCUUGGUUAAUACCCAAGAUG
	AUGAAGGUAGCUUGCUACUGGAUUCA
	GCUACCUAGAUUAAUACUUUAGGAU
	AUGAAAGUAGCUUGCUACUGGAUUCA
	GCUACCUAGAUUAAUACUUUAGGAU
	AUGAAAGUAGCUUGCUACUGGAUUCA
	GCUACCUAGAUUAAUACUUUAGGAU
	GGGAAGGUAGCUUGCUACUGGACCUA
	GCUACUCUAGUUAAUACCUAGGGAU
	GGAAGGGUAGCUUGCUACCUAACCUA
	CCUACCUAGAUUAAUACUCUAGGAU
	GGAUAGGUUGCUUGCACUUGAUGCUA
	GCUUACCUGGUUAAUACCUGGGAUA
	GGAGAGGUAGCUUGCUACUGAUCUUA
	GCUACUUUAGUUAAUACCUAGAGAU
	GNUGAUGGUGCUUGCACUAUCACUUA
	GCUACUUUAGUUAAUACCUAGAGAU
	GGAAGGUUGCUUCGGUAUCUGACCUA
	GCUCUCUUAGUUAAUACCUAAGAUG
	AGUUAUGGUGCUUGCACUAUGACUUA
	GCUCUCUUAGUUAAUACCUAAGAUG
	AGUGAUGGUGCUUGCACUAUCACUUA
	GCUACUAGUACUAAUACUACUGGAU
	AGUGAUGGUGCUUGCACUAUCACUUA
	GCUCUCCUAGUUAAUACCUAGGAUG



	A Cultured Strain of "Helicobacter heilmannii," a Human Gastric Pathogen, Identified as H. bizzoz...
	Katri Jalava,* Stephen L.W. On,† Clare S. Harrington,† Leif P. Andersen,‡ Marja-Liisa Hänninen,* ...
	*Faculty of Veterinary Medicine, University of Helsinki, Finland; †Danish Veterinary Laboratory, ...
	1. Dunn BE, Cohen H, Blaser MJ. Helicobacter pylori. Clin Microbiol Rev 1997;10:720-41.
	2. Dent JC, McNulty CA, Uff JC, Wilkinson SP, Gear MW. Spiral organisms in the gastric antrum [le...
	3. Dieterich C, Wiesel P, Neiger R, Blum A, Corthes y Theulaz I. Presence of multiple "Helicobact...
	4. McNulty CA, Dent JC, Curry A, Uff JS, Ford GA, Gear MW, et al. New spiral bacterium in gastric...
	5. Solnick JV, O'Rourke J, Lee A, Paster BJ, Dewhirst FE, Tompkins LS. An uncultured gastric spir...
	6. Andersen LP, Boye K, Blom J, Holck S, Norgaard A, Elsborg L. Characterization of a culturable ...
	7. Cantet F, Magras C, Marais A, Federighi M, Mégraud F. Helicobacter species colonizing pig stom...
	8. De Groote D, van Doorn LJ, Ducatelle R, Verschuuren A, Haesebrouck A, Quint WGV, et al. 'Candi...
	9. Jalava K, Kaartinen M, Utriainen M, Happonen I, Hanninen M-L. Helicobacter salomonis sp. nov.,...
	10. Jalava K, On SLW, Vandamme PAR, Happonen I, Sukura A, Hanninen M-L. Isolation and identificat...
	11. Stolte M, Wellens E, Bethke B, Ritter M, Eidt H. Helicobacter heilmannii (formerly Gastrospir...
	12. On SLW, Holmes B. Classification and identification of campylobacters, helicobacters and alli...
	13. Pot B, Vandamme P, Kersters K. Analysis of electrophoretic whole-organism protein fingerprint...
	14. Harrington CS, On SLW. Extensive 16S rRNA gene sequence diversity in Campylobacter hyointesti...
	15. On SLW, Holmes B, Sackin MJ. A probability matrix for the identification of campylobacters, h...
	16. Vandamme P, Harrington CS, Jalava K, On SLW. Misidentifying helicobacters: the Helicobacter c...
	17. Meining A, Kroher G, Stolte M. Animal reservoirs in the transmission of Helicobacter heilmann...



	Nontuberculous Mycobacterial Disease Following Hot Tub Exposure
	Ellen J. Mangione,* Gwen Huitt,† Dennis Lenaway,‡ James Beebe,* Ann Bailey,‡ Mary Figoski,§ Micha...
	*Colorado Department of Public Health & Environment, Denver, Colorado, USA; †University of Colora...
	1. Ostroff S, Hutwagner L, Collin S. Mycobacterial species and drug resistance patterns reported ...
	2. O’Brien RH, Geiter LJ, Snider DE. The epidemiology of nontuberculous mycobacterial diseases in...
	3. Griffith DE, Girard WM, Wallace RJ. Clinical features of pulmonary disease caused by rapidly g...
	4. Rosenzweig DY. Pulmonary mycobacterial infections due to Mycobacterium intracellulare-avium co...
	5. Horsburgh CR. Mycobacterium avium complex infection in the acquired immunodeficiency syndrome....
	6. Huang JH, Kao PN, Adi V, Ruoss SJ. Mycobacterium avium- intracellulare pulmonary infections in...
	7. Prince DS, Peterson DD, Steiner RM, Gottlieb JE, Scott R, Israel HL, et al. Infection with Myc...
	8. Collins CH, Grange JM, Yates MD. Mycobacteria in water. J Appl Bacteriol 1984;57:193-211.
	9. Wolinsky E, Rynearson TK. Mycobacteria in soil and their relation to disease-associated strain...
	10. Reznikov M, Leggo JH, Dawson DJ. Investigation by seroagglutination of strains of Mycobacteri...
	11. Gruft H, Falkinham JO, Parker BC. Recent experience in epidemiology of disease by atypical my...
	12. duMoulin GC, Stottmeier KD, Pelletier PA, Tsang AY, Hedley- Whyte J. concentration of Mycobac...
	13. Parker BC, Ford MA, Gruft H, Falkinham JO. Epidemiology of Infection by nontuberculous mycoba...
	14. Wendt SL, George KL, Parker BC, Gruft H, Falkinham JO. Epidemiology of infection of nontuberc...
	15. Pelletier PA, duMoulin GC, Stottmeier KD. Mycobacteria in public water supplies: Comparative ...
	16. Costrini AM, Maher DA, Gross WM, Hawkins JE, Yesner R, D’Esopo M. Clinical and roentgenograph...
	17. Bolan GA, Reingold AL, Carson LA, Silcox VA, Woodley CL, Hayes PS. Infections with Mycobacter...
	18. Lowry PW, Jarvis WR, Oberle AD, Bland LA, Silberman R, Bocchini JA. Mycobacterium chelonae ca...
	19. Lockwood WW, Friedman C, Bus N, Pierson C, Gaynes R. An outbreak of Mycobacterium terrae in c...
	20. Yajko DM, Chin DP, Gonzalez PC, Nassos PS, Hopewill PC, Reingold AL, et al. Mycobacterium avi...
	21. Burns DN, Wallace RJ, Schultz ME, Zhang Y, Zubairi SQ, Pang Y, et al. Nosocomial outbreak of ...
	22. VonReyn CF, Maslow JN, Barber TW, Falkinham JO, Arbeit RD. Persistent colonisation of potable...
	23. Embil J, Warren P, Yakrus M, Stark R, Corne S, Forrest D, et al. Pulmonary illness associated...
	24. Kahana LM, Kay JM, Yakrus MA, Waserman S. Mycobacterium avium complex infection in an immunoc...
	25. Yakrus MA, Reeves MW, Hunter SB. Characterization of isolates of Mycobacterium avium serotype...
	26. Guerrero C, Bernasconi C, Burki D, Bodmer T, Telenti A. A novel insertion sequence from Mycob...
	27. Martyny JW, Rose CS. Nontuberculous mycobacterial bioaerosols from indoor warm water sources ...
	28. Murphy RLH, Mark EJ. Case 6-1996. a 40-year-old man with cough, increasing dyspnea, and bilat...
	29. Schwartzstein RM, Mark EJ. Case 27-2000. A 61-year-old man with rapidly progressing dyspnea. ...
	30. Rose CS, Martyny J, Huitt G, Iseman M. Hot tub associated granulomatous lung disease from myc...
	31. Lynch DA, Rose CS, Way D, King TE Jr. Hypersensitivity pneumonitis: Sensitivity of high-resol...
	Sputum tests
	Pulmonary function tests
	AFBa
	MAC
	FEV1
	FVC
	DLCO/VA
	RV
	initial
	6 mo
	initial
	6 mo
	initial
	6 mo
	initial
	6 mo
	- smear
	+ culture
	1.40 (42%)
	2.47 (75%)
	1.86 (44%)
	3.25 (80%)
	82%
	87%
	179%
	147%
	+ smear
	+ culture
	--
	--
	--
	--
	- smear
	+ culture
	--
	--
	--
	--
	+ smear
	+ culture
	- probe
	1.98 (61%)
	2.63 (76%)
	2.57 (68%)
	3.41 (84%)
	91%
	98%
	226%
	88%
	- smear
	- culture
	--
	--
	--
	--
	--



	Catheter-Related Bacteremia due to Streptomyces in a Patient Receiving Holistic Infusions
	Jeanne Carey, Mary Motyl, David C. Perlman
	Beth Israel Medical Center, New York, New York, USA
	1. Dunne EF, Burman WJ, Wilson MJ. Streptomyces pneumonia in a patient with human immunodeficienc...
	2. Allewelt MC, Hauser SP. NeyTumorin® als “biomodulare® onkotherapie”—behauptungen ohne belege. ...
	3. McNeil MM, Brown JM. The medically important aerobic actinomycetes: epidemiology and microbiol...
	4. Martin GJ, Blazes DL, Mayers DL, Spooner KM. Refractory craniofacial actinomycetoma due to Str...
	5. Arbab M, Hag I, Gadir A, Siddik H. Intraspinal mycetoma: report of two cases. Am J Trop Med Hy...
	6. McNeil MM, Brown JM, Jarvis WR, Ajello L. Comparison of species distribution and antimicrobial...
	7. Bauer BA. Herbal therapy: what a clinician needs to know to counsel patients effectively. Mayo...
	8. Angell M, Kassirer JP. Alternative medicine—the risks of untested and unregulated remedies, ed...
	9. Piscitelli SC, Burstein AH, Chait D, Alfaro RM, Falloon J. Indinavir concentrations and St. Jo...
	10. Ruschitzka F, Meier PJ, Turina M, Luscher TF, Noll G. Acute heart transplant rejection due to...
	11. Galil K, Miller LA, Yakrus MA, Wallace RJ, Mosley DG, England B, et al. Abscesses due to Myco...



	A Multistate Outbreak of Salmonella enterica Serotype Baildon Associated with Domestic Raw Tomatoes
	Kate Cummings,* Elizabeth Barrett,† Janet C. Mohle-Boetani,* John T. Brooks,‡ Jeff Farrar,§ Travi...
	*California Department of Health Services, Berkeley, California, USA; †Virginia Department of Hea...
	1. Beuchat LR. Surface decontamination of fruits and vegetables eaten raw: a review. Geneva: Worl...
	2. Hedberg CW, Angulo FJ, White KE, Langkop CW, Schell WL, Stobierski MG, et al. Outbreaks of sal...
	3. Centers for Disease Control and Prevention. Salmonella surveillance: annual tabulation summary...
	4. Mead PS, Slutsker L, Dietz V, McCaig LF, Bresee JS, Shapiro C, et al. Food-related illness and...
	5. Chalker RB, Blaser MJ. A review of human salmonellosis: III. Magnitude of Salmonella infection...
	6. Zhuang RY, Beuchat LR, Angulo FJ. Fate of Salmonella montevideo on and in raw tomatoes as affe...
	7. Wei CI, Huang TS, Kim JM, Lin WF, Tamplin ML, Bartz JA. Growth and survival of Salmonella mont...
	8. U.S. Food and Drug Administration, U.S. Department of Agriculture, and Centers for Disease Con...
	9. Rushing JW, Angulo FJ, Beuchat LR. Implementation of a HACCP program in a commercial fresh-mar...
	10. Weissinger WR, Chantarapanont W, Beuchat LR. Survival and growth of Salmonella baildon in shr...
	11. Samish Z, Etinger-Tulczynska. Distribution of bacteria within the tissue of healthy tomatoes....
	12. Lin CM, Wei CI. Transfer of Salmonella montevideo onto the interior surfaces of tomatoes by c...
	13. Asplund K, Nurmi E. The growth of salmonellae in tomatoes. Int J Food Microbiol 1991;13:177-82.
	14. Wood OB, Bruhn CM. Position of the American Dietetic Association: food irradiation. J Am Diet...
	15. Monk JD, Beuchat LR, Doyle MP. Irradiation inactivation of food-borne microorganisms. J Food ...
	Cases (#)
	Hospitalizeda (#)
	Deathsa (#)
	Median age (years)
	Age range (years)
	Patients >18 years of age (%)
	Female (%)
	Range of onset datesb
	44
	11
	1
	33
	<1-82
	89
	65
	12/18/98-02/02/99
	13
	4
	1
	47
	20-86
	100
	69
	12/21/98-01/09/99
	13
	0
	0
	26
	18-69
	92
	69
	12/18/98-01/29/99
	8
	1
	1
	38
	17-86
	88
	75
	12/19/98-02/02/99
	3
	0
	0
	43
	32-58
	100
	33
	12/23/98-01/07/99
	2
	0
	0
	66
	45-86
	100
	100
	01/07/99
	2
	0
	0
	46
	41-51
	100
	50
	01/04/99-01/06/99
	1
	0
	0
	22
	22
	100
	100
	12/06/98
	86
	16
	3
	35
	<1-86
	93
	67
	12/06/98-02/02/99



	Contact with Farming Environment as a Major Risk Factor for Shiga Toxin (Vero Cytotoxin)-Producin...
	Sarah J. O’Brien, Goutam K. Adak, and Clare Gilham
	Public Health Laboratory Service Communicable Disease Surveillance Centre, London, England
	1. Mead PS, Griffin PM. Escherichia coli O157:H7. Lancet 1998; 352:1207-12.
	2. Milne LM, Plom A, Strudley I, Pritchard GC, Crooks R, Hall M, et al. Escherichia coli O157 inc...
	3. Subcommittee of the PHLS Advisory Committee on Gastrointestinal Infections. Guidelines for the...
	4. Dean AD, Dean JA, Burton JH, Dicker RC. Epi-Info, version 5. Atlanta: Centers for Disease Cont...
	5. Francis B, Green M, Payne C, editors. The GLIM System release 4 manual. Oxford: Clarendon Pres...
	6. Vero cytotoxin-producing Escherichia coli: which specimens should be tested? Commun Dis Rep CD...
	7. Shukla R, Slack R, George A, Cheasty T, Rowe B, Scutter J. Escherichia coli O157 infection ass...
	8. Crampin M, Willshaw G, Hancock R, Djuretic T, Elstob C, Rouse A, et al. Outbreak of Escherichi...
	9. Coia JE, Sharp JC, Campbell DM, Curnow J, Ramsay CN. Environmental risk factors for sporadic E...
	10. Trevena WB, Willshaw GA, Cheasty T, Domingue G, Wray C. Transmission of Vero cytotoxin produc...
	11. Parry SM, Salmon RL, Willshaw GA, Cheasty T. Risk factors for and prevention of sporadic infe...
	Adjusted odds ratio
	95% CI
	p value
	No. (%) patients exposed in single-risk variable analysis
	No. (%) controls exposed in single-risk variable analysis
	5.13
	1.44, 18.26
	0.009
	16 (4.7)
	6 (1.3)
	2.93
	1.22, 7.07
	0.02
	25 (7)
	17 (3.6)
	2.61
	1.24, 5.47
	0.01
	29 (8.9)
	23 (4.9)
	2.45
	1.49, 4.02
	0.0004
	87 (23.6)
	62 (12.9)
	2.23
	1.35, 3.71
	0.002
	100 (27.3)
	53 (11.2)
	2.13
	1.04, 4.35
	0.04
	40 (11.2)
	24 (5.1)
	2.08
	1.17, 3.72
	0.01
	53 (15.8)
	37 (7.9)
	0.66
	0.43, 1.01
	0.06
	240 (68.2)
	351 (74.4)
	0.63
	0.43, 0.95
	0.03
	225 (62.5)
	345 (73.6)
	0.56
	0.38, 0.82
	0.003
	175 (48.9)
	278 (59.1)
	0.43
	0.26, 0.7
	0.0005
	61 (16.9)
	133 (28.5)



	Rift Valley Fever Outbreak, Mauritania, 1998: Seroepidemiologic, Virologic, Entomologic, and Zool...
	Pierre Nabeth,* Yacouba Kane,† Mohameden O. Abdalahi,‡ Mawlouth Diallo,§ Kader Ndiaye,§ Khalilou ...
	*Ministère de la Santé et des Affaires Sociales, Nouakchott, Mauritania; †Centre National d’Eleva...
	1. Peters CJ, Linthicum KJ. Rift Valley fever. In: Beran GW, Steele JH, editors. Handbook of zoon...
	2. Digoutte JP, Peters CJ. General aspects of the 1987 Rift Valley fever epidemic in Mauritania. ...
	3. Zeller HG, Akakpo AJ, Ba MM. Rift Valley fever epizootic in small ruminants in Southern Maurit...
	4. Centre National d’Elevage et Recherches Vétérinaires. Activity report for 1997. Nouakchott, Ma...
	5. Pretorius A, Oelofensen J, Smith S, van der Ryt E. Rift Valley fever virus. A seroepidemiologi...
	6. Niklasson B, Peters CJ, Grandien M, Wood O. Detection of human immunoglobulin G and M antibodi...
	7. Digoutte JP, Calvo-Wilson MA, Mondo M, Traoré-Laminzana M, Adam F. Continuous cell lines and i...
	8. Fontenille D, Traore-Lamizana M, Diallo M, Thonnon J, Digoutte JP, Zeller HG. New vectors of R...
	No. of samples
	Recent infection
	Past infection
	Virus isolation
	90
	16.7 (15/90)
	24.4% (22/90)
	2
	No. of females
	Flocks investigated
	Animals tested
	NAa
	PMR (%)
	CI
	Median age (years)
	IgM isolation
	IgG alone
	Virus isolation
	381
	37
	9.7
	0, 20.7
	1.5
	34.8% (31/89)
	12.4% (11/89)
	6
	471
	223
	47.4
	33.3, 61.4
	3.5
	16.3% (23/141)
	24.8% (34/141)
	5
	286
	59
	20.6
	1.8, 39.4
	7.5
	2.6% (1/39)
	0% (0/39)
	0
	36
	17
	4.6
	0, 9.3
	2.5
	1.5% (1.69)
	33.3% (23/69)
	0
	--
	--
	--
	--
	0% (0/5)
	20.0% (1/5)
	0
	No.
	Abundanceb
	Virus isolation
	8
	1.5
	0
	27
	4.9
	0
	11
	2.0
	0
	1
	0.2
	0
	25
	4.6
	0
	68
	12.5
	0
	4
	0.7
	0
	191
	34.9
	0
	211
	38.6
	0
	546
	100
	0
	524
	0
	78
	0
	1,148
	0



	Malaria in Illegal Chinese Immigrants, Italy
	Alberto Matteelli,* Alberto Volonterio,† Maurizio Gulletta,* Laura Galimberti,‡ Stefania Maroccol...
	*University of Brescia, Brescia, Italy; †Ospedale Niguarda-Cà Granda, Milano, Italy; ‡University ...
	1. Legors F, Danis M. Surveillance of malaria in European Union countries. Eurosurveillance 1998;...
	2. Muentener P, Schlagenhauf P, Steffen R. Imported malaria (1985-95): trends and perspectives. B...
	3. Sabatinelli G, Romi R, Majori G. Malaria epidemiological situation and assessment of the malar...
	4. Castelli F, Matteelli A, Caligaris S, Gulletta M, El-Hamad I, Scolari C, et al. Malaria in mig...
	5. World Health Organisation. Severe falciparum malaria. Trans R Soc Trop Med Hyg 2000;94(Suppl 1...
	6. Sabatinelli G, Majori G. La sorveglianza epidemiologica della malaria in Italia e aggiornament...
	7. Orlando G, Marini V, Esposito R, Rancati M, Cargnel A, Almaviba M. An outbreak of P. falciparu...
	8. Croft A. Malaria: prevention in travelers. BMJ 2000;321:154- 60.
	9. Matteelli A, Colombini P, Gulletta M, Castelli F, Carosi G, for the SIRL study group. Epidemio...
	10. Romi R, Pierdominici G, Severini C. Status of malaria vectors in Italy. J Med Entomol 1997;34...
	11. Baldari M, Tamburro A, Sabatinelli G, Romi R, Severini C, Cuccagna G, et al. Malaria in Marem...
	12. Ramsdale CD, Coluzzi M. Studies on the infectivity of tropical African strains of Plasmodium ...
	Sex, age (yrs)
	Origin
	Countries visited
	Day/ mo of initial visit
	Malaria species
	Parasite density
	Days until hospita l dxa
	Clinical signs & symptoms
	Treatment
	Outcome
	M, 24
	Na
	Pakistan
	1/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	F, 20
	Na
	Na
	3/7
	Pf
	15%
	0
	Uncomplicated
	Mefloquine
	Resolved
	M, 26
	Na
	Na
	3/7
	Pf
	15%
	0
	Uncomplicated
	Mefloquine
	Resolved
	M, 20
	Zhe Jiang
	Laos, Myanmar, Bangladesh, Pakistan, East Africa
	5/7
	Pf
	<1%
	2
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 29
	Souther n China
	Pakistan, Myanmar, Thailand
	5/7
	Pf
	<1%
	1
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 23
	Na
	Vietnam, Cambodia, Kenya
	17/7
	Pf
	20%
	2
	Severe
	Quinine + Doxycycline
	Death
	M, 19
	Zhe Jiang
	Pakistan, Ivory Coast
	19/7
	Pf
	3%
	2
	Severe
	Quinine + antifolics; transfusion
	Resolved
	M, 33
	Na
	Pakistan
	20/7
	Pv
	Nd2
	0
	Nd3
	Chloroquine
	Resolved
	M, 23
	Na
	Na
	20/7
	Pf
	2.5%
	0
	Uncomplicated
	Mefloquine
	Resolved
	F, ?
	Na
	Pakistan
	21/7
	Pf
	20%
	3
	Severe
	Quinine + Doxycycline Exchange transfusion
	Resolved
	M, 26
	Na
	Na
	22/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine
	Self discharge d
	M, 28
	Na
	Tanzania
	22/7
	Pf
	11%
	4
	Severe
	Quinine + Clindamicin
	Resolved
	F, 28
	Na
	Na
	26/7
	Pf + Po
	10%
	3
	Severe
	Quinine + Doxycycline Primaquine
	Resolved
	M, 24
	Zhe Jiang
	Laos, Myanmar, Bangladesh, Pakistan, East Africa
	27/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 25
	Zhe Jiang
	Laos, Myanmar, Bangladesh, Pakistan, East Africa
	28/7
	Pf
	15%
	8
	Severe
	Quinine + Doxycycline Exchange transfusion
	Neurologi c sequelae
	M, 22
	Zhe Jiang
	East Africa
	28/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine
	Resolved
	M, 18
	Na
	Myanmar, Bangladesh, Pakistan, Ivory Coast, France
	2/8
	Pf
	<1%
	1
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	F, 19
	Souther n China
	Kenya
	6/8
	Pf
	1%
	11
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	Sex, age (yrs)
	Origin
	Countries visited
	Day/ mo of initial visit
	Malaria species
	Parasite density
	Days until hospital dxa
	Clinical signs & symptoms
	Treatment
	Outcome
	M, 29
	Na
	Pakistan
	7/8
	Pf
	1%
	0
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	F, 24
	Zhe Jiang
	Ivory Coast
	6/9
	Pf
	17%
	2
	Severe
	Quinine + Doxycycline Exchange transfusion
	Resolved
	M, 29
	Southern China
	Pakistan, Ivory Coast
	11/9
	Pf
	<1%
	0
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 18
	Na
	Cameroon
	15/11
	Pf
	<1%
	0
	Uncomplicated
	Mefloquine
	Resolved
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	Number of positive / sites sampled of each type
	Percent
	Positive (%)
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	0/4
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	1/6
	17
	1/3
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